UPlan: How It Works

An Introduction to UPlan for the California Water Plan

Nathaniel Roth
Urban Land Use and Transportation Center
University of California, Davis




Why do we model?

1. Models allow us to test a wide variety of policy,
planning and investment alternatives

2. Models create a consistent set of rules and criteria to
test the alternatives.

3. Models allow us to respond to a wide variety of
statutes requiring more accurate forecasts than in the
past.



What do we get from our models?

Spatial Output
o Where is the growth?

Tabular Output
o How much?
Analysis

o What are the likely
Impacts?

Inputs to Other Models




UPlan

Simple
o Relatively simple data
o Generally accessible demographic inputs
o Simple algorithm/rules

Rule based
o The “rules” govern the system

Urban Growth

o Asimple inexpensive model with rapid run times and fast data
development
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Combine Attractors

Urban Edge Amenity Major Arterial Growth Plans

Combined Effect

|




Allocation

General Plan Net Attraction

We need 5 Residential, 3 Commercial, 2 Industrial

5 Highest Residential Attractions
3 Highest Commercial Attractions
2 All Industrial Selected




Some Technical Terms

Land Use: a type of developed land purpose used within
UPIlan. Either Residential or Employment

Buffer Class: A set of attractors and discouragers that
apply to one or more Land Uses

Variant: A collection of buffer classes and land uses
Intended to work together
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Land Uses

UPlan 2.6x

Customizable
o Local Preference

o Integration with other
models

Aggregate

o Groupings of Similar Uses
Developed Land Use
Types

o Not Agriculture or Timber

Two “Types” of Land Use

Residential Types
o Density Classes

Employment Types
o Square Feet per Employee
o Floor Area Ratio



Suggested Land Uses

Industrial
o Heavy Industrial
o Light Industrial
Commercial Multi-Story
o Commercial High-Office
o Commercial High-Government
Commercial 1-2 Story
o Commercial Low-Office
o Commercial Low-Government
o Commercial Low-Retalil

Multi-Family Multi-story

o Residential High >12du/ac
Multi-Family Single Entrance or
Dense SFD

o Residential Medium 8-12du/ac
Single Family

o Residential Low-Upper 5-8du/ac

o Residential Low-Medium 2-5du/ac

o Residential Low-Lower 2-0.5du/ac
Rural Residential

o Rural Residential-Upper 2-5ac/du

o Rural Residential-Lower 5-
20ac/du

Large Lot Rural
o Rural Estates-Attraction 20+ac/du

o Rural Estates-Non-Attraction
20+ac/du



Residential Demographics

Population Growth
o Starting population
o Ending population
o Adjusted to account for infill or redevelopment

Average Household Size (PPHH)
o Alternately average persons per housing unit (PPHU

Housing Proportions by Density Class
o Percentage of new units entering each residential type
o Average gross “footprint” per household



Average number of employed people per household

Percentage of employees entering each employment
type

Average square footage per employee in buildings for
each employment type

Floor Area Ratio for each employment type



“General Plans”

Adopted General Plans
o Test existing general plans

Speculative General
Plans

o What if?...

Provide the Structure for
the Region’s
Development

o Guide development to
appropriate general
locations




Masks

Prevent any growth at

Examples ;. I
o Water Bodies L' 2
o Public Land —_

o Existing Development f__r

(no redevelopment)
o Slopes/Geology




Attractors

Features that !
encourage ’
development

Fancy Terms iR

o Pseudoeconomic
o Hedonic

The Data Represents

o Effects of Policy
o Physical Features

Types of Attractors =
o Transportation Infrastructure
o Urban Services

Water, wastewater
Police, fire.. '|I
Amenities

o Regulatory Boundaries Q{




Attractors

Roads and transportation
Infrastructure

Urban services:

Water and wastewater
Safety... police, fire
Transit

Amenities.... parks,
entertainment, cultural
events

Past or Planned Growth
Regulatory boundaries
o City Limits

o Spheres of Influence

O O O O




Discouragers

Features that discourage r
development

Represent
o Policy effects
o Physical features

Types of discouragers
o Physical (slopes, floodplains)

o Environmental (habitat, rrf,.._--""”"""\—-" "

hazards, agriculture)
o Administrative
o Infrastructure Limitations




Discouragers

Physical

o Steep or unstable slopes
o Floodplains
Environmental

o Natural resource protections... wetlands, species, agriculture,
mineral resources

o Hazards... Mining, soils
Administrative

o Fees and exactions
Infrastructure Limits

o Transportation
o Water



Types of Scenarios

o Recent trends (aka Status Quo, Base Case, Business as Usual)
o General Plan Buildout

o Change Scenarios
e Sprawl
 Compact
* Resource protection
* New Cities
* Resource limitations






Analysis/Performance

\ils

Urban Footprint Growth
o Agriculture or other land conversion

Transportation
o Export to Transportation Modeling
Air Quality
o Based on Transportation Modeling output

Greenhouse Gasses
o Building type, location, service provider

Resource Consumption
o Discouragement impacts
o Other summarization

Population Distribution

Accessibility/Economic Activity
o Using accessibility/travel times to core areas



Generated In MS Excel
Metadata

Land Consumption

o Demand: Acres and Cells

o Allocated: Acres and Cells

o Underallocation: Acres and Cells

Discouragement Impacts

o Acres of each discouragement consumed by land use
type
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Other Tools

[T DsProcessor - [F\sandbox\UPlanTools] - ..\MakeScenario.py - PyCharm 2.0.1
.

BatCh Model Runs File Edit View Navigate Code Refactor Run Tools VC5 Window Help
I~ E@ W @ [E @\) ,@_y @ 1 # MakeScenario ¥ |> @ uﬁ" ré f_’\

o
[ UPlanTools | ] MakeScenario.py
S . |
. B def UpdateResill(s=1Z, row):
“ ” try:
roa Cas I I Ig sglatat = "UPDATE resilanduse SET PROFORTION = " + scrirow[11]) + ", AVGLOTSIZE = " + str{row(l

@ MakeScenario.py

zeli.Run3QL (aglstat)

3glstat = "UPDATE resilanduse SET PROPORTION = AVGLOTSIZE = "
zeli.Run3QL (aglstat)

O P tho n based aglstat = "UPDATE resilanduse SET PROPORTION str{row[13]) + ", AVGLOTSIZE = " + str{row[:
zelf.BunSQL (sglstat)

aglatat = "UPDATE resilanduse SET PROPORTION ste{row[14]) + AVGLOTSIZE = " + atr{row[:
zelf.BunSQL (sglstat)

@ self.errorlist.append{strie))

15 L: Project
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T . aglatat = "UPDATE resilanduse SET PROPORTION = " + str{row[15]) + ", AVGLOTSIZE = " + str{row[:
o Creates an Istributes -
sqlatar = "UPDATE resilanduse SET PROPORTION = " + str{row[16]) + ", AVGLOTSIZE = " + str(row[:
= H zeli.Run3QL{sglstat)
Settl ngS sglstat = "UPDATE resilanduse SET PROPORTION = " + str(row[17]) + ", AVGLOTSIZE = " + str{row[:
zeli.Run3QL{sglstat)
I
|| except Exception, e:

self.errorlist.append(strie))

o Setup batch runs

=] def UpdateEmplU({s=1Z, row):
try:
3glstat = "UPDATE emplanduse SET PROPORTION = " + str(row[25]) + ", RVGSOFT = " + str{row[28])

] ]
Other Scriptin g
sglstat = "UPDATE emplanduse SET PROPORTION = " + str{row[26]) + ", AVGSOFT = " + str{row[29])

J'% self.Run30L({3qlstat)
= v g - _— FEl " g —n
. . g 3glstat = "UPDATE emplanduse SET PROPORTION = " + str{row[27]) + ", REVGSOFT " + str{row[30])
esults compilation : Com
Il
o R p |
except Exception, e:
@ .errorlist.append({strie))
- =
5
E def UpdateAll (s=1f, row):
= try:
‘.:3 self.UpdateGeoid (row)

52 6: TODO Event Log

Export to Other Models | S ——r

a




Zonal Summary

How much
development is
happening where?

New population
centers

New Employment
centers




Zonal Summaries

Calculate by Zone:

o # Acres of each land use

o # of HH in each residential type

o # of residents in each residential type

o # of employees in each employment type

o # of square feet in building space for each employment type
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E3 Microsoft Excel - 5jg_demo3. dbf
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